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Abstract
Purpose—Most studies of night eating syndrome (NES) fail to control for binge eating, despite
moderate overlap between the two conditions. Establishing the independent clinical significance
of NES is imperative for it to be considered worthy of clinical attention. We compared students
with and without NES on eating disorder symptomatology, quality of life, and mental health,
while exploring the role of binge eating in associations.
Methods—Students (N=1636) ages 18 to 26 (M=20.9) recruited from ten U.S. universities
completed an online survey including the Night Eating Questionnaire (NEQ), Eating Disorder
Examination-Questionnaire (EDE-Q), Project Eating Among Teens, and the Health-Related
Quality of Life-4. NES was diagnosed according to endorsement of proposed diagnostic criteria
on the NEQ. Groups (NES vs. non-NES) were compared on all dependent variables and stratified
by binge eating status in secondary analyses.
Results—The prevalence of NES in our sample was 4.2%; it was 2.9% after excluding those
with binge eating. Body mass index did not differ between groups, but students with NES were
significantly more likely to have histories of underweight and anorexia nervosa. In students with
NES, EDE-Q scores were significantly higher; purging, laxative use, and compulsive exercise
were more frequent; quality of life was reduced; and histories of depression, attention-deficit/
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hyperactivity disorder, and self-injury were more common. Binge eating did not account for all of
these differences; the presence of it and NES was associated with additive risk for
psychopathology on some items.
Conclusions—NES may be a distinct clinical entity from other DSM-5 eating disorders.
Keywords
eating disorders; night eating syndrome; night eating; binge eating; university students
Introduction
Night eating syndrome (NES) is a disorder characterized by evening hyperphagia and
nocturnal ingestions (Figure 1), in addition to sleep and mood disturbances. Associations
between NES, eating disorder (ED) behaviors and attitudes, poor physical and psychosocial
functioning, and maladaptive coping have been found.1–9 In one study,10 young adults had a
higher prevalence of evening hyperphagia than any other age group. Further, university
students who report high stress,11 inconsistent sleep patterns,12 and disordered eating13 may
be at particular risk for developing NES symptoms. The prevalence of NES using proposed
diagnostic criteria14 was reported as 5.7% in one university sample,4 yet few studies have
comprehensively explored the significance of night eating in this group.
Absent from most NES research is concurrent attention to the presence of binge eating,
despite moderate overlap between the two behaviors.14,15 It is not yet clear whether night
eating alone is associated with eating attitudes and psychosocial health, or whether binge
eating explains previously reported findings. NES is now categorized in the DSM-516 and
standardized diagnostic criteria have been developed,14 two developments that may promote
further research on this question.
Historically, studies of NES have struggled to achieve large enough samples to interpret
results reliably. Here, we take advantage of a large university-based sample to compare ED
attitudes and behaviors, quality of life (QOL), and indicators of mental health between
students with and without NES, preliminarily exploring the role of binge eating in
associations of interest. We hypothesized that students with NES would report more ED
pathology, poorer QOL, and would be more likely to have a self-reported psychiatric history
compared with students without NES. In secondary analyses we compared weight and ED
history, ED behaviors, and maladaptive behaviors between groups. Finally, we report
separate prevalence estimates of NES in this sample determined from proposed and existing
criteria in the literature.
Method
Data were obtained from a cross-sectional online study, The Stanford Athletic Training and
Health: Lifestyle and Eating Tendencies in University Students (ATHLETICS) study, which
examined eating, exercise, and health among students recruited from ten U.S. universities in
2008. Inclusion criteria were: (a) age between 18 and 26, (b) academic affiliation, and (c)
Internet access. All students were recruited via a social networking site (SNS) through
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targeted advertisements and (at the home study site, Stanford) via campus listserves.
Athletes identified on any publicly available team roster were oversampled in the parent
study by sending them a personal message through the SNS with study information. After
informed consent was obtained, eligible participants were directed to the full 295-item
survey. The Stanford University Panel of Medical Research in Human Subjects and the
National Collegiate Athletic Association approved all data collection protocols.
Although a traditionally-defined response rate cannot be reliably calculated for online
surveys, data on “hits” to the website showed that the online consent form was viewed 3,339
times and that 1,688 participants completed the survey, resulting in a 50.6% proxy “response
rate.” Fifty-one participants were excluded from analyses for: (a) failure to meet inclusion
criteria (n=21); (b) nonexistent or very incomplete responses (n=18); (c) duplicate entries
(n=5); or (d) disclosure of untruthful responses (n=8). In total, 1,636 students were included
in analyses.
Measures
Demographics and weight history were reported. We calculated current body mass index
(BMI; kg/m2). BMI was also calculated at reported highest and lowest weights achieved at
their current height to determine a history of underweight (BMI<18.5) or overweight
(BMI≥25) as defined by the Centers for Disease Control and Prevention (CDC).17
Several established measures of disordered eating and QOL were included in the survey.
NES was assessed with the Night Eating Questionnaire (NEQ)18 using a clinical cut score of
≥ 25 for broad assessment and ≥ 30 for increased specificity. The NEQ was also used to
diagnose NES following proposed research criteria14 as detailed in Table 1. The Eating
Disorder Examination-Questionnaire (EDE-Q)19 measured ED behaviors and attitudes; it
contains a global score and four subscales: restraint, eating concern, weight concern, and
shape concern. QOL was determined by the CDC Health-Related QOL-4 (HRQOL),20
which yields an index of unhealthy days in the past month (max=30) due to poor physical or
mental health and a report of the number of days that poor health prevented engagement in
usual activities. Selected questions from the Project Eating Among Teens Survey (EAT-II)21
were included to determine the presence of diet pill use in the last month, self-reported
lifetime history of an ED, and frequency of current substance use in the last year. Substance
use variables were coded to reflect either “frequent” (> weekly) or “infrequent” (< weekly)
use. Presence of binge drinking (≥ 5 drinks per session) in the last month was also assessed.
Participants were asked if they had ever been diagnosed with depression, anxiety, attention-
deficit/hyperactivity disorder (ADHD), or any other psychiatric disorder, and reported on
psychotropic medication usage in the past year. Finally, history of self-injury regardless of
intent was assessed.
Recurrent Binge Eating
Binge eating was considered present in participants who reported objective binge eating by
DSM-516 criteria. Objective and subjective binge eating behaviors are both characterized by
a sense of loss of control over eating, but they differ in the amount of food consumed.
Objective binge episodes involve the consumption of an objectively large amount of food,
Runfola et al. Page 3
J Adolesc Health. Author manuscript; available in PMC 2015 July 01.
N
IH
-P
A
 A
uthor M
anuscript
N
IH
-P
A
 A
uthor M
anuscript
N
IH
-P
A
 A
uthor M
anuscript
whereas subjective episodes involve a “normal” or small amount. Recurrent binge eating
(BE) was defined as objective binge eating ≥ four times in the last month, consistent with
DSM-5 core criteria for bulimia nervosa (BN) and binge eating disorder (BED).16
Participants with anorexia nervosa (AN) were included.
Data Analysis
In primary analyses, the independent variable was dichotomous reflecting whether
participants met criteria for NES. Primary dependent variables included EDE-Q and
HRQOL scores and psychiatric history. Secondary analyses examined weight history, ED
behaviors, ED history, previous medication use, substance use, and self-injury. Data were
non-normally distributed and homoscedastic; thus, hypothesis testing included χ2 or Fisher’s
Exact Test for categorical dependent variables and Mann-Whitney U testing for continuous
dependent variables.
Because individuals with NES reported more binge eating in the past month than individuals
without NES (4.4 episodes vs. 1.4, p<0.001), and night eating and binge eating frequently
coexist,14,15 we performed exploratory analyses, stratifying groups by BE status. This post-
hoc testing was conducted to explore whether observed differences were due to BE and any
additive associations resulting from combined BE and NES. For these analyses the predictor
variable was categorical reflecting the following four groups: a) NES-only, b) BE-only c)
NES/BE and d) controls (students without NES or BE). We conducted χ2 and one-way
ANOVA testing. Planned orthogonal comparisons using χ2 or Fisher’s Exact Test and
Mann-Whitney U testing explored differences between the (a) NES-only and control groups
and the (b) BE-only and NES/BE groups. We did not control for lifetime depression because
the BE-only and NES-only groups did not differ on this variable (p=0.15). Finally, we used
regression testing to explore competitive athlete status as a covariate in all above
associations.
We corrected for possible Type I error using the Hochberg-modified Bonferroni method
applied to each family of tests. All analyses were two-tailed with an initial alpha level of
0.05. Analyses were performed using SPSS v18.0 for MacIntosh (Chicago, IL).
Results
A total of 1,636 university students aged 18 to 26 years (M=20.9, SD=1.7) were analyzed
(Tables 2 and 3). The majority were female (59.5%), Caucasian (74.2%), and at the
undergraduate level (91.5%). Mean BMI was 23.3 (SD=3.4) kg/m2. Competitive athletes
comprised 59.6% (n=975) of the sample. Sixty-seven participants (4.2%) met proposed
diagnostic criteria for NES. Figure 1 presents this prevalence of NES against the prevalence
of NES defined using past criteria. Importantly, 80.6% (n=54) of those meeting proposed
criteria for NES failed to meet the previously published NEQ screening cut-off of 25.
There were no significant differences between NES and non-NES groups in age, gender,
ethnicity, or BMI (Table 2). Those with NES were significantly more likely to have a history
of underweight but not overweight, and less likely to have been a competitive athlete in the
last year (41.8% vs. 60.6%, χ2=9.49, df=1, p= 0.003).
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Significantly more ED symptomatology was present in individuals with NES as indexed by
higher scores on all subscales of the EDE-Q and a higher frequency of ED behaviors in the
last month (Table 3). The prevalence of a self-reported history of AN was higher in the NES
group. Individuals with NES had significantly more impaired QOL and were more likely to
report having been diagnosed with a psychiatric disorder in their lifetimes and have used
ADHD medication in the last year. They were more likely to have a history of self-injury
and binge drinking, but were not more likely to use tobacco or other drugs. All significant
results retained their significance when controlling for competitive athlete status in
exploratory regression testing.
The Role of Recurrent Binge Eating
BE was endorsed by 222 participants (14.3%) on the EDE-Q. Two of these participants had
missing NEQ data and were not included in analyses. Of the 67 NES participants, 22
(32.8%) also met criteria for BE (NES/BE group=1.4% of total sample), whereas 45 (67.2%)
did not (NES-only group=2.9% of total sample). A total of 198 participants (12.8%) met
criteria for BE but not NES (BE-only group). The remaining participants (n=1278, 82.8%)
did not meet criteria for NES or BE (control group).
The dependent variables significantly associated with NES status in prior testing (Table 3)
remained significant in exploratory analyses comparing BE and NES categories (Table 4).
Results of orthogonal comparisons showed that NES-only students fared significantly worse
than controls on most clinical measures. The NES/BE group was significantly more likely to
have a history of underweight, higher scores on the EDE-Q weight concern subscale, and
more days of activity limitation due to poor health in the last month than the BE-only group
even when controlling for competitive athlete status. Descriptively, results suggest the
possibility of associated incremental risk to ED pathology and poor mental health with the
combined presence of BE and NES.
Discussion
This is one of the largest studies of NES in university students conducted to date, and among
the first to explore incremental associations of BE and NES on ED psychopathology and
mental health. Individuals with NES reported more ED symptoms, mental health problems,
self-injurious behavior, and poorer QOL than controls. Our findings add to the growing
body of literature suggesting that NES may be a distinct syndrome of clinical significance
associated with ED pathology and psychosocial impairment. Night eating and BE appear to
show separate and potentially additive risk for psychopathology in some clinically relevant
variables.
About 4% of our student sample met proposed criteria14 for NES. Although NES was
diagnosed using a self-report measure, this prevalence is similar to that found by Nolan et
al.4 (5.7%) in which NES was diagnosed by both survey and semi-structured interview,18
using the same diagnostic criteria. In our study, a third of those individuals meeting criteria
for NES also reported recurrent BE, reducing the prevalence of ‘pure’ NES to 2.9%. This
prevalence of NES is slightly higher than that reported in a population-based young adult
sample (1.3%) using the same diagnostic criteria and assessment methods,3 suggesting NES
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may be more common in student populations. However, the fact that few students in our
sample reported core symptoms of evening hyperphagia and nocturnal ingestions provides
evidence against the general assumption that night eating is developmentally normative in
university students.
In reporting prevalence of NES with and without the presence of BE, we attempted to
examine night eating in a conservative manner. It is possible that future research will
determine that the presence of BED supersedes a diagnosis of NES. Also, some may
consider evening hyperphagia, or eating a large amount of food after an evening meal even
without loss of control, as a type of binge eating. However, behaviors important to NES
often occur in the context of desiring to initiate or resume sleep at night, which has been
shown to differentiate NES from BED.22 This night eating typically takes the form of
grazing throughout the evening or waking to eat a snack, usually consisting of a few
hundred calories, as opposed to consuming objectively large amounts of food in a discrete
period of time.23 Designating a diagnosis of NES vs. BED seems more difficult
nosologically when nocturnal ingestions are not present and binge episodes are occurring
exclusively at night. This ‘evening hyperphagia only’ form of NES needs more research to
clarify the function and size of intake at night and during the day, and to characterize
patterns and timing of binge episodes when they are present in relation to the night eating.
Similar to other studies,10,24 we observed that the prevalence of NES varied widely
(between 0.5% and 9%) depending on the criteria used to diagnose NES. Unexpectedly, the
NEQ screening cutoff of 25,18 which diagnosed 2% of our sample with NES, failed to
capture nearly 80% of the students meeting proposed criteria. The NEQ was originally
designed as a screening measure but current cut-points may be too specific. It is difficult for
persons who endorse evening hyperphagia in the absence of nocturnal ingestions to score
above 25 on the NEQ.18 Thus, the 2% diagnosed by the NEQ screening cutoff, or those with
both evening hyperphagia and nocturnal ingestions, may have a more severe form of NES,
and future studies should examine this possibility. Determining cut scores for the Nocturnal
Ingestions and Evening Hyperphagia subscales of the NEQ18 may prove more useful than
the total score. Larger validation studies are needed to determine the most appropriate screen
for NES and to standardize future studies.
We observed no relation between NES and current BMI, a consistent finding in studies of
university4 and young adult samples3 but contradictory to some studies of adult
populations.24,25 As posited by Striegel-Moore and colleagues,26 the effects of NES on
weight may not yet be observed in young adults, with weight changes emerging only over
time. Our finding that more students with NES reported a history of underweight and a prior
diagnosis of AN, but did not differ from non-NES students in current weight status, suggests
greater prior weight gain may have occurred in the NES group, supporting the above
hypothesis. This finding seems in contrast to what is observed in other EDs which show a
history of weight suppression from previous higher weights27 but may also simply reflect
diagnostic cross-over from AN to NES. Although it is important to acknowledge the
possibility of recall bias that may impact the accuracy of our weight history data, there may
be a correlation between prior caloric restriction and subsequent NES. When more daytime
restriction is present, as in AN, physical pressure to eat at night may increase. Once this
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night eating pattern is established, achievement of a normal weight may not be adequate to
correct a habitually delayed pattern of eating. Prospective studies are needed to further
investigate causal relationships between NES, dietary restraint, and weight.
Corroborating research in adult samples,3,28 elevated eating, shape, and weight concern, but
not dietary restraint, was found in students with NES even when accounting for BE. Higher
prevalence of laxative use and driven exercise among students with NES was also observed.
The mean EDE-Q scores of students with NES in our sample appear lower than the EDE-Q
norms of adult females with AN, BN, and BED;29,30 this observation mirrors the extant
empirical literature.3 Students with NES may have less eating pathology than students with
other EDs or the EDE-Q may fail to adequately capture the ED symptomatology most
pertinent to NES.
Consistent with prior research,7,28,31 NES was associated with reduced QOL and worsened
health even after excluding those with BE. Students with NES reported twice the number of
days of activity limitation due to poor health than that reported by controls. The degree to
which NES impacts daily functioning is not yet clear. Prior studies report that individuals
with NES have poor sleep quality,4 and restriction of sleep in controlled studies is known to
affect neurocognitive and academic performance negatively.32 It is possible that the reduced
QOL associated with NES has consequences in multiple domains.
The higher prevalence of lifetime depression in NES was unsurprising, as this relation is
noted in the literature consistently.24,26,28 A novel result that merits further study was the
higher prevalence of lifetime ADHD in NES students (20% vs. 4.7%). ADHD and NES may
share similar biological and genetic risk factors. Alternatively, ADHD medications can
impact sleep negatively and reduce daytime appetite33 with potential for a rebound hunger at
night. Thus, the use of stimulants to treat ADHD may lead to night eating symptoms,
although symptoms attributable to ADHD would not justify an NES diagnosis. Students
with NES did report a higher rate of ADHD medication usage in the year prior to our
survey, and future studies should examine current psychotropic medication usage and NES
symptoms.
This is the first study to explore and find a relation between NES and self-injury, suggesting
that associations with other maladaptive or impulsive behaviors may exist in NES. We did
not differentiate between suicidal and non-suicidal self-injury in this survey; additional
studies would further our understanding of how NES impacts these complex phenomena.
One study34 found that more individuals (aged 15–39 years) with NES had used marijuana
and crack cocaine at least once compared with controls, but our study found that the
frequent use of these drugs in the last year was no more common in students with NES.
Regardless, as with other EDs, providers should be vigilant in screening NES patients for
self-injury, alcohol, and drug use.
Clinical Implications
This study reinforces work35,36 indicating that NES may be a distinct clinical entity from
BE, as BE did not fully account for the clinical impairment observed in NES students.
Because the dual presence of NES and BE was indicative of more severe pathology on some
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measures, querying for this behavior in individuals with EDs characterized by BE (i.e., BN,
BED) may provide information on clinical severity. To determine prognostic significance
and inform treatment directions, additional research efforts should identify whether
subgroups of other ED patients with night eating have a differential response to treatment.
Finally, because a subset of individuals with NES engaged in extreme weight control
behavior, studies examining the validity of subtyping NES based on the presence of
compensatory behavior are indicated. Such research will further knowledge on the clinical
utility and validity of NES and night eating in the DSM, and determine whether tailored
interventions for ED patients with night eating are necessary. Verifying the validity of
proposed criteria for NES, including frequency thresholds and the duration criterion, is a
crucial first step.
Limitations
Although the use of an Internet survey was advantageous in enabling us to collect
comprehensive data from ten universities across the U.S., yielding one of the largest sample
sizes of NES to date, it includes limitations. As with most online studies, there is a
possibility of selection bias, and findings may lack generalizability to the minority of
students who are non-SNS users. The parent study oversampled competitive athletes, and
this may also impact generalizability, although our results remained significant even after
controlling for competitive athlete status. Further, all data were self-reported and we were
unable to use structured clinical interviews to confirm diagnoses. We were limited to the
NEQ for diagnosing NES and did not inquire about shift work, an exclusion criterion, or
distress and/or impairment in functioning related to NES, an obligatory criterion.14 One
study3 found that 10% of young adults diagnosed with NES by proposed criteria do not
endorse distress or impairment in functioning. Our prevalence of NES may be slightly
inflated; however, our reported prevalence of NES is similar to that documented in a study
using clinical interview to diagnose NES in a student sample.4 Our use of the EDE-Q to
assess objective binge eating may have underestimated the number of participants with BE37
and self-reports of previously diagnosed EDs, heights, or weights could be inaccurate.38
Counterbalancing this limitation, Internet surveys reduce the effects of social desirability39
and increase comfort with responding to questions,40 and our survey assessed truthfulness,
perhaps enhancing accuracy and honesty. However, with this cross-sectional study, we were
unable to confidently gather complete lifetime weight histories. We also cannot make causal
inferences from this study. Finally, despite our large sample size, we still may have lacked
adequate power on some analyses to detect differences between groups.
Conclusions
NES is present, but infrequent in a university population. Proposed criteria capture a
particular subgroup of individuals with clinically significant ED pathology, psychosocial
impairment, and self-injurious behaviors. BE did not account for all differences between
groups, and NES seems to have a separate incremental risk for these associations. Health
care providers should assess for the presence of night eating in individuals with BE, as the
dual existence of these behaviors may signal the presence of greater severity ED and greater
impact on daily functioning.
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Implications and Contribution
Most studies of night eating syndrome (NES) fail to control for binge eating (BE). Thus,
the independent clinical significance of NES has been unclear. We found that NES is
associated with clinical impairment independent of BE, and that the presence of it and
BE may be associated with additive risk for psychopathology.
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Figure 1.
Prevalence of Night Eating and Night Eating Syndrome (NES) Diagnosed With Existing or
Proposed Criteria
Abbreviations/definitions not defined elsewhere: EH25, evening hyperphagia, defined as
eating >25% of daily caloric intake after suppertime; EH50, evening hyperphagia, defined as
eating >50% of daily caloric intake after suppertime; NI, nocturnal ingestions, defined as
waking up from sleep and eating “about half the time”; Night Eating, defined as either
evening hyperphagia (25% cutoff) or nocturnal ingestions; NEQ>25, score >25 on the NEQ;
NEQ>30, score >30 on the NEQ.
Night eating syndrome was diagnosed using proposed criteria,14 which can be viewed in
Table 1.
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